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Abstract: In response to the development requirements for super-large TC4 titanium alloy plates utilized in shipbuilding
fields, certain plates can only be fabricated through unidirectional rolling technology. However, this rolling method tends to
produce a B/T texture predominantly characterized by T texture, resulting in pronounced anisotropy. This study investigates
the influence of unidirectional rolling deformation degrees on the microstructure and mechanical properties of TC4 titanium al-
loy subjected to heating and holding at 950 “C. Additionally, the influence of annealing temperatures on the microstructure
and mechanical performance is examined. The findings indicate that increasing rolling deformation enhances the material’s

strength  but also exacerbates the disparity between

Wi BE: 2025-06-09 fEEBH: 2025-11-11 transverse and longitudinal mechanical properties. After
ERTR : PV E A 5 Jm 5 i i R B &8 6 BB B annealing at 700 °C, the microstructure primarily consists
(2024ZG-GXPT-02) ; kA 4B M 5806 AR H &% of deformed features. When the annealing temperature is el-
R R & T H (2022 YFB3705604) evated to the range of 800~ 850 °C, substantial recrystalli-
F—1EE. ERH, B, 1981 4, EEHS TR, zation occurs. Further increasing the temperature above
Email: houzhimin1981@ 126. com 900 °C leads to a marked reduction in the primary a phase

: 10.7502/j. issn. 1674-3962. 202506010 content and a pronounced precipitation of the secondary «
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phase. The tensile strength of the hot-rolled TC4 alloy sheet with a thickness of 20 mm can reach up to 1030 MPa. As the
annealing temperature rises, strength decreases while ductility improves, attributed to recovery and partial recrystallization

processes. Notably, annealing at 900 °C makes TC4 alloy have good comprehensive mechanical properties, with tensile

strength reaching 1025 MPa, elongation of 16% , and reduction of area of 43% , alongside an impact energy of 44 J, and the

microstructure exhibiting weak texture characteristics. However, further increasing the annealing temperature to 950 °C sig-

nificantly diminishes the primary « phase fraction, coarsens the microstructure, and reduces the alloy’s plasticity and tough-

ness. By modulating the annealing temperature, it is possible to tailor the microstructure, texture type, and strength, there-

by mitigating anisotropy and enhancing the overall mechanical performance of the TC4 titanium alloy sheets.
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Fig. 1 Mechanical properties of TC4 sheets after different rolling deformation levels
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Fig.2 EBSD analysis for microstructure of TC4 annealed at different temperatures; (a) hot-rolled, (b) 700 C, (c) 800 °C, (d) 850 C,

(e) 900 °C, (f) 950 °C
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Fig. 4  Microstructure distributions of TC4 alloys annealed at different temperatures: (a) hot-rolled, (b) 700 C, (c¢) 800 °C,

(d) 850 C, (e) 900 C, (f) 950 C
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